Heat exchange processes in steady flows have been studied extensively over the last two hundred years, and are now part of undergraduate syllabi of most engineering courses. However, heat transfer processes in oscillatory flow conditions are still not very well understood. Their importance is well recognized in applications including Stirling machines, thermoacoustic engines, and refrigerators or pulsed-tube coolers in cryogenics. Additionally, the enhancement of heat transfer by using oscillatory, and, in some cases, pulsating flows is important in many areas of mechanical and chemical engineering for the intensification of heat transfer processes and possible miniaturization of heat exchangers of the future.
The common denominator here is an attempt to quantify the heat exchanger performance by means of either a criterial equation or comparisons between various heat exchanger designs and/or geometries from the point of view of their usefulness to the overall system. A second theme represents an extension of such heat exchanger studies by the application of CFD methods, which look at the physics of the underlying processes taking place in the heat exchanger vicinity. Here, two representative papers are:
• In addition to the above studies of heat exchangers, the third theme of papers looks at the thermal-fluid processes in the regenerator materials. This includes the experimental approaches as well as simplified one-dimensional and more complex two-dimensional CFD approaches, represented respectively by the following papers: Last, but not least, two papers were outside the area of "thermodynamic machines" described above, but rather focused on the fundamental (and mostly theoretical) studies in the general chemical engineering context where oscillatory phenomena coupled with heat transfer processes play a vital role. These two papers include: The guest editor and the editorial team of Applied Sciences hope that the readership will find the selection of articles presented here a useful contribution to the emerging field of heat transfer processes in oscillatory flow conditions.
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